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(54) PRESSURE CONTROL VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pressure 
control valve which conventionally controls pressure 
of C02 as a refrigerant in a C02 cycle including an 
inter-cooler and which is, as an improvement 
according to the present invention, capable of 
operation of the C02 cycle at a high COP, compared 
with the prior art where there is not realized in a C02 
cycle one operating at high COP by controlling 
control temperature-pressure characteristics. 
SOLUTION: There are provided a temperature- 
pressure conversion mechanism, a pressure- force 
conversion mechanism, and a force-valve opening 
conversion mechanism. Each mechanism is actuated 
with gas cooler outlet temperature and inter-cooler 
outlet pressure. When an operation is carried out under the condition that C02 as a 
refrigerant is in a supercritical pressure range, an outlet side valve is throttled to control 
the pressure to the outlet pressure that becomes a maximum COP corresponding to the 
outlet temperature. Upon operation in a range lower than the supercritical pressure, the 
valve is fully opened to lower the outlet temperature and hence reduce the amount of work 
required for a compressor for assurance of the operation of the cycle at the high COP. 
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Hereby, when the refrigerant pressure is in the supercritical pressure zone there is 
ensured operation control where COP is made maximum with refrigerant pressure of the 
outlet pressure corresponding to the outlet side temperature, in the region less than the 
supercritical pressure, the pressure control valve is fully opened to ensure the operation 
control where condensation pressure is made higher than COP on thermal equilibrium of 
the present cycle. 
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ammtz t =-^^#tt^^ft^ig^c7)E^{c^ 

4. 

[00 53] ttz. mSiz^Xolz. KE«i)l»#5 0 

{i^nwrk <®&iztt&ixm&i±j}iz%h®izffl 

t-oXlto. ft-jt. £<7)*£KE$'Jffll#5 0«:, E 
7J* i ^< ; 5:4*rfl]«±S'JISS:jDt^i^t\ £HTi*4 
4fiS«E^^H3S-t4^{cK*fc^4Wi=5:V^ o* 
0 . #J»£-E7J#tt$lii. B*a«OTTJ4tt«E 
7J#tt<0T*^*4«^-f 4»^#aT'*> 4 . 
[0054] ( 1 ) lot, #X?-7l 2ttJPffl|CO 

fc, 4 v??-y 1 6&nmE})t:MmimiZ7jkZtlt: 

[00 5 5] (2) Ztz,#A9-7l 2ajP(ME7J* 5 



!(7) 001-289537 (P200 1-289537A) 



[0056] Mmmtmrn. mizx *>*mm 
mcDEW\mmmTm%z®& z t #t-# *> . -r v 
^^-5i6ajpfl8co, ftm<r>&j)ifim%-mzhh 

sot* 9. »0»iEai8nfcXfx^-9 1 2tapfnco 

Z C O P & I. ck 3 » «. . 

[0057] ifc, A V?9-7l 6tliPfflflC0 2 
E^rt^E* WT^ffiisW4iSEf|l|ffll# 5 0 tigMfc 

V97-yl 6tbP(iC0 2 E#, -f&fc^ COP*J 

?Sfgj5 6rt{cttAtl»C0 2 E*>ti. affiE^jsW--* 

0 2 ^E^tR^i*)?***:*). yJ77?J*2 

[ 0 0 5 8 ] mz, m6u*mx?)Ei}®w#comm<o 

•mvbi. mizTp-fXoiz, ^mmmm^r^yv 
^Msmm6 1 (4. mtmm 1 jgjo-c^L/iWfftiw 
#5 o^t-^^o^tcj; 0 . ®m&%-E.mm 
saw mm* ma utjaw)** 1 ** h 6 1 

fcv >T BO 2 fc* LfcSWW>* l »IDW>KEIW»# 5 0 b 

ft LfcttSfc PH»tWtW«fl, aWToK^Ji* 

[ 0 0 5 9 ] t-T , *HMc7)ff»rvy F^ffiEfflff 
#6 1 OJMHWUCJ: 9«Wffl*-Eai»ttfc3aS** 

l!ME?rffi"C*»o«*HlfcttftJl!$#lfcWBU 

6 STWW^HIBl^t-AWe 5rt«$ixT 
V^4. PS'J>-/6 3<0i8i^v6 4Wi-t:>y h^'Ja 
-6 6#fc[;3i£ftT&9, ;»t7h^'JA-66 

Oxr'J y^5 2S5ixv^. 
[00 60] -tr'xhX^'Ja-6 6<7)-gP{C<iT 
3|»'#t4 6 20J!Sffi(Cll*$n^lH] , 9±* > )6 7jWR 
SSrt^TSjiLtfcO. •fe'yhX^ l Ja-6 6<7)HH5 
Srfi6.it U frl#T< 6 20«*fS](C(4^i)^lgi: LT 

^h. nm$iz£<o®ft?&T>u xtix . xf? 

[006 1]$rft, :«XfrtV/t-^ 6 8«;&*n 

<7) «, o srs?ffl lt v oximmmrmt * a*, ; <r> 

xf^ try/*-? 6 8(4, xf-^6 9> 



o. awt7 ifrmfcztixn*). u-97q<wkm 

y^6 3*WrF»fcRW!:**-A»*6 5 

ztix^h. 

[0062] *mWV>mBV>Zj)fflffl#b LT^r'vy 
K»EIH»#6 ltt. ±^Offl«fc$fLT^I.Wt\ X 
TytV/ ; e-;$'6 8£II]<|g£tf&.ri:<Cj:9. 

j***7 2ZftLxmmv>?6 3tfmi. vm»y 
ye 3?)nwm\zimtzm^J6 4tmfr£bztitz* 

■v YA? 'J i-6 6*»«rtTI<dt»ttL. X7U V/5 2 

[0063] iftt i. D.fW F*EW»#6 1 
aft^V&jR-flRl J:0s ^fV^^-7l 6tBPCO 
2 #XE7JP 2 (4. »4-CS?fJ:dlcf»fefi4. 

[0064] 

[»4] 

P z = (P, • A/a) +k (do - d) /a 
[0065] ZCOioiZ, X7 ,| jy^5 2cOE^ft§$r 
«i*ifc{4. f!c4(C*3{tl.#^S-fe'D(Cfc{t2»X7 >l J 
y^EHMd, SrSStl.^fclSItT-?) 1 ?, P 2 Wtt 

6 8 coEftfoWOfflffllZii . »S<0MIWi^< . 
C0 2 -t-f^/KOtStt^^T. tt*KPi $r!SS-f 

[0066] JlftlcJ: 0 . *Hi6<om®^fvv K^K 
E$W#6 1 -Ctt»:<0SMl&t»* 1 1 tfX'% h . -r^fc 
*>, co 2 ^^7i^j«|llflHBrC*4COP*«ifc*:k* 

9lBPa«t»t'CK»tJ«Mlfflf*0, L 
[0 067] ^IlfSCfc^tli. WiSLfcid 

^wmmx-mmm.* umz^t^h z t 
wx'Z &ztiz£*). Msmnrnx-nEmmtw 

OP*mtb&Z£ff*imt%&. 
[ 0 0 6 8 ] *JOSW»JBOEft0J»#k Ltco 

fltSaW*^^ X k LTXt -y fy^-^ 6 8 S: 

bi) s *fm%i><nx'htitf&\,\ 

[0069] 

mt. auK-SAsauMi. E7j-^^mism. 
?ajSfc>fy^^-7wttjpE*k-C'±iE#«H««-^ii$ 

^, C0 2 *»4>sS:4»«*«)8BM|LE^«'C<0)WBi*fc 




ttTrnx-mmmzte, ^^mizLmaE^m<i 
x. &m®mm<r)^y?jivm*zi&®i. scop-? 

[0070] zti\z£<o. ■iy?7-y\aum<nco l 

taaiu z\(r)m.\zn%^tz^ui£mm\z^^um 
co 2 kutkZs -fj ttwmnmc op vmrnz 
Kixmmmx'Z, t*. tnpffl!i^co 2 #&e* 
m&mmTmtt, i±mw#£&mizi, m 

El) 5r SKlM 7 ;l^W¥8rTife££ til C O P *** 

[oo7ii*fc. *mvE*®\wmi. ewiwx 
WMfrbamtizi offiPE^wu timmm 
i&gz-Ejiumtim&iz x ^xi&zhimswmsm 
eg*, wtm^miizithttrnm*?*. **) 
cop *&tot:mmmftm0mts t 'cz 1 1 o<c 

[0072] .IftfcJ: 0 . WWaK-E^WtsWRifMJ 

cs4t> *). zbizi&mmnijcox'bixt, 
m&h<»m\zMwmx-]&}imi, cop* 

c o 2 -fA tiuvmmzti z t . wfflttivto 

x o-ic o p $ Hhfrtim&Ematii&mzx'Z & . 
[0E^®#&tHBjn 

[HI ] *«HHWE*lM»#<0E*»]1IH:J:&*J»«a« 
E:W#^*3lilW*3S**-ri2L 

[02 ] #m<7)$m.<7)mi mmt Lx^Emmxt 
[03 ] H2^^taafiirtE*fcj»fflflBaK*^-r 

[H4] 03(;^j^E*JW#*!SWico 2 
fc8lt*M»iM-E*rt*tt«:*'t i e V x;HS0. 
[05 ] 0tC^-rSE$iHW#O$iJWSJg-E^I#tti:C 

[06 ] *m<7>mm<?)m2B®.e>Eji®mk ix 

fvyh'^E*Jffli#^»rffifiljtSr^t0T% 06 
( a ) ti£#HJrffi0. 06(b) li06 ( a ) 

mA-Aizmj&^mm. 

[07] ft#<7)C0 2 lM7/P^1Sj££5tt:7'o-y? 
0, 

[08]07(^tCO 2 iM^MrfcttSCO, 
x;H80, 

[09] 4 y*?-5fcK(tT$:^C0 2 *M9Mzts 

vx&mtix^h m<vEwm#i*tmx-b i . 
WHM>iwn 
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